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 NASA’s Current Environment
 Space Exploration Systems
 Short Video
 NASA’s Risk Management Paradigm
 Culture and Risk Management




 Pursue scientific activities to address 
fundamental questions about the solar system, 
the universe, and our place in them
 Extend sustained human presence to beyond 
Earth
 Use near Earth destinations to prepare for 
future human and robotic missions to Mars and 
other destinations
 Expand Earth’s economic sphere with direct 
benefits to life on Earth
 Strengthen existing and create new global 
partnerships
 Engage, inspire, and educate the public
NASA’s Current Uncertain Environment 
 President Bush’s Proposal in 2004
 Design, develop and fly the Shuttle replacement vehicle (Orion: MPCV) by 2015
 Return to the Moon around 2020
 Extend human presence across the solar system and beyond (starting with Mars)
 President Obama’s Proposal in 2010:
 Collaboration with commercial sector to develop and operate “taxi services” to low-
earth orbit (Shuttle replacement) – SpaceX (Falcon 9), Orbital (Taurus II) and others, 
 Developing technologies vs. developing systems (NACA)
 Fund technology aimed at enabling future deep-space exploration systems including new 
types of rocket engines /propulsion, heavy-lift launch vehicles, fueling spacecraft in orbit (on-
orbit fuelling stations), etc
 Enhance robotic exploration of space (including precursors to human missions)
 Research and development of remote autonomous space factories for in-situ utilization 
 Develop a simplified MPCV vehicle to provide multipurpose utility for space 
explorations.  Also, use MPCV as part of the technological foundation for advanced 
spacecraft for future deep space missions.
 Human exploration to asteroids (2025) and eventually Mars (2030s) 
 Foster more International collaboration on future missions/projects (e.g. ISS)










Space Shuttle Ares I
Height: 184.2 ft
Gross Liftoff Mass: 4.5M lb
55k lbm to LEO
Height: 321 ft
Gross Liftoff Mass: 2.0M lb














Gross Liftoff Mass: 6.5M lb
99k lbm to TLI
262k lbm to LEO
Falcon 9
Height: 180 ft
Gross Liftoff Mass: 0.7M lb
23k lbm to LEO
10k lbm to GTO
Dragon
Volume: 245 ft3 (pressurized)
Payload Up Mass: 13K lbm
























































































































Risk Management Implementation 
Strategy

































Risk Management Lessons Learnt
 Risk management supported by leadership, team members and stakeholders and active 
involvement by all
 Uses it and promotes it
 A well defined, structured and understood risk management processes and tools
 A formally documented risk management process
 Comprehensive and structured risks identification processes and tools (Establish risk 
toolbox for identifying and analyzing risks)
 Proper incentives and disincentives to foster good practices
 All team‐members are expected to participate in risk management
 Not overly complex, must be understood and used (minimize overhead & foster 
adherence)
 A proactive risk training program
 Continuous and iterative assessment of risks
 Provide elements of independence of the risk analysis function from the program/project
 Integrated with program/project decision‐making processes (RIDM)
 Continuous, event‐driven technical reviews (incl project milestones) to help define a 
program that satisfies the customer’s needs within acceptable risk
 Continuous prioritization, assessments and mitigation planning and appropriate funding
 Risk management integral to the acquisition process
 A continuous process improvement strategy that monitors and improves risk 
management processes and tools
 Weaving Risk Management into the cultural fabric of the organization is critical, but 
difficult
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Summary
 Phased‐approach for implementation of risk management is necessary
 Risk management system will be simple, accessible and promote communication 
of information to all relevant stakeholders for optimal resource allocation and risk 
mitigation
 Risk management should be used by all team members to manage risks – risk office 
personnel 
 Each group is assigned Risk Integrators who are facilitators for effective risk 
management 
 Risks will be managed at the lowest‐level feasible, elevate only those risks that require 
coordination or management from above
 Risk reporting and communication is an essential element of risk management and 
will combine both qualitative and quantitative elements
 Risk informed decision making should be introduced to all levels of management
 Provide necessary checks and balances to insure that risks are caught/identified 
and dealt with in a timely manner
 Many supporting tools, processes & training must be deployed for effective risk 
management implementation
 Process improvement must be included in the risk processes
Questions?
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